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ABSTRACT
Background: Submandibular abscess is one of the most common deep neck abscesses and associated 

with fatal complications which require adequate management. Diabetes mellitus (DM) is a chronic and 
complex disease that necessitates ongoing medical care with a multifactorial risk reduction strategy in 
addition to blood sugar control. The neutrophil lymphocyte ratio (NLR) is a simple marker for the systemic 
inflammatory conditions. An increased NLR values were found in patients with submandibular abscesses 
and patients with DM. Purpose: To determine the correlation between NLR to the therapeutic response 
of patients with submandibular abscesses with and without DM. Method: A cross-sectional study design 
with secondary data collection from medical records of submandibular abscess patients with and without 
DM. NLR value was compared between two groups. Correlation between NLR value and therapeutic 
response was compared between DM and non DM group. Result: The mean NLR of patients with and 
without DM were respectively 7.65 ± 4.92 and 16.53 ± 11. There was no significant difference between 
NLR and good therapeutic response or not in submandibular abscess patients with and without DM (p 
> 0.05). Conclusion: NLR of submandibular abscess patients with DM was lower than without DM. A 
lower NLR in submandibular abscess patients with DM did not have better response to therapy. Lower 
LNR in submandibular abscess patients without DM  had a better therapeutic response, but it was not 
statistically significant.

Keywords: neutrophil lymphocyte ratio, response to therapy, submandibular abscess, diabetes mellitus

ABSTRAK
Latar belakang: Abses submandibula merupakan salah satu abses leher dalam yang paling 

sering ditemui dan berkaitan dengan komplikasi yang fatal sehingga diperlukan penatalaksanaan 
yang memadai pada pasien. Diabetes mellitus (DM) merupakan penyakit kronis dan kompleks, yang 
memerlukan perawatan medis berkelanjutan dengan strategi mengurangi risiko multifaktorial selain 
kontrol gula darah. Rasio neutrofil limfosit (RNL) merupakan penanda sederhana adanya kondisi 
inflamasi sistemik. Peningkatan nilai RNL ditemukan pada pasien dengan abses submandibula dan 
pasien DM. Tujuan: Mengetahui hubungan RNL terhadap respon terapi penderita abses submandibula 
dengan DM dan tanpa DM. Metode: Penelitian cross-sectional, sampel penelitian dari arsip rekam 
medis rawat inap pasien dengan diagnosis abses submandibula baik dengan komorbid DM dan tanpa 
komorbid DM. Nilai NLR dibandingkan diantara kedua kelompok. Hubungan nilai RNL dan respon 
terapi dibandingkan diantara kelompok DM dan tanpa DM. Hasil: Rerata nilai RNL pada pasien abses 
submandibula dengan komorbid DM sebesar 7,65 + 4,92 dan pada pasien tanpa komorbid DM sebesar 
16,53 + 11. Tidak ada perbedaan yang signifikan antara nilai RNL terhadap respon terapi baik dan tidak 
baik pada pasien abses submandibula dengan komorbid DM dan tanpa DM (p>0,05). Kesimpulan: 
RNL penderita abses submandibula dengan DM lebih rendah daripada penderita tanpa DM. RNL 
yang lebih rendah tidak memiliki respon terapi yang lebih baik pada penderita abses submandibula 
dengan DM. RNL yang lebih rendah memiliki respon terapi yang lebih baik pada penderita abses 
submandibula tanpa DM,  namun tidak bermakna secara statisitik.
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INTRODUCTION 

Submandibular abscess is an abscess that 
is formed in the (potential) submandibular 
space located between the deep neck space 
and commonly caused by spreading infection 
from tooth (odontogenic), tonsils, salivary 
gland, and lymph node. The spread of 
infection could occur by continuation, 
lymphatic or hematogenous.1,2 

Several studies find submandibular 
abscess is a common form of deep neck 
abscess with prevalence 37.5% - 57.5% 
among all form.1,3,4 Meanwhile, at Department 
of Otorhinolaryngology Dr. Saiful Anwar 
General Hospital, Malang in 2019, the 
prevalence of submandibular abscess patient 
was 56.5% and odontogenic was the only 
cause.5 Deep neck abscess is associated with 
fatal complication such as upper airway 
obstruction, cervical necrotizing fasciitis, 
mediastinitis, sepsis, et cetera which could 
cause mortality rate almost 50% despite 
adequate antibiotics and aggressive surgical 
therapy.1,6

Diabetes mellitus (DM) is defined as a 
group of metabolic disorders characterized 
by the main symptoms of hyperglycemia 
caused by abnormalities in insulin secretion 
and/or insulin resistance. DM is a chronic 
and complex disease that requires long term 
medical care with multifactorial risk reduction 
strategy addition to blood glucose control.7,8

Hyperglycemia causes alteration in 
immune system, complement, and antioxidant 
system which accompanied by vascular 
insufficiency will increase the risk of infection 
in diabetic patient. Some studies showed 
higher mortality rate caused by infection in 

diabetic patients.9 Submandibular abscess 
with comorbid DM is associated with length 
of stay and higher complication.10 In the 
Department of Otorhinolaryngology, Dr. 
Saiful Anwar General Hospital, Malang 
during the year 2019, deep neck abscess 
patients with comorbid DM had longer length 
of stay.5

Neutrophil to lymphocyte ratio (NLR) 
is a marker for systemic inflammation 
condition.11 Furthermore, NLR also could 
be used as a predictor for surgical therapy 
in submandibular abscess and as a recovery 
marker in odontogenic infection. Several 
studies found the relationship between NLR 
and the presence of pus, length of stay, and 
the required antimicrobial dose.11, 12  

NLR value is stable and resistant to 
physiological and environmental changes, 
such as dehydration, physical activity and 
blood samples handling, that can affect the 
results of the examination.13 A study conduct 
by Dogruel, et al.14 found the NLR cut off 
value of 100 submandibular abscess patients 
was 5.19. Higher value than the cut off was 
associated with higher antibiotic dose and 
prolonged hospital stay. Other study by 
Şentürk et al.15 found the NLR cut off value 
from 88 peritonsillar abscess patients was 
3,08. This study also found a statistically 
significant decrease in post treatment NLR 
value compared to the pretreatment. The 
NLR value in pretreatment, post treatment 
and control group were respectively 7.12 ± 
4.29, 2.60 ± 1.44 and 2.02 ± 0.80.

DM is associated with chronic low grade 
inflammation condition that lead to elevated 
NLR value.16 A study by Akujuru found 
significantly higher NLR in the DM group 
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compared to control. The NLR value in DM 
and control group were respectively 1.40 ± 
0.70 and 0.80 ± 0.30.

The aim of this study was to compare 
the value of NLR in submandibular abscess 
patient with and without DM and to determine 
the correlation between NLR value and 
response to therapy in submandibular abscess 
patient with and without DM.   

METHOD

Population 

The inpatient medical record of subman-
dibular abscess who  underwent treatment in 
the Department of Otorhinolaryngology Dr. 
Saiful Anwar General Hospital from Janu-
ary 1st, 2018 until December 31st, 2019. The 
exclusion criteria were patients who were 
transferred to another department during the 
treatment, patients with prior history of anti-
biotic and surgical treatment, and patient who 
died before the treatment started. This study 
was approved by the Ethic Committee of Dr. 
Saiful Anwar general hospital.

Study Design

This study was an analytic observational 
study with a cross sectional approach. Patients 
were divided into 2 groups, patients with 
and without DM. NLR value was compared 

between two groups. Therapeutic response 
was assessed based on length of stay in 
hospital and categorized as good response 
if length of stay less than or equal to 7 
days. Correlation between NLR value and 
therapeutic response was compared between 
DM and non DM group. All characteristic data 
were collected and recorded computerized. 

Neutrophil lymphocyte ratio

Neutrophil lymphocyte ratio was 
obtained by dividing absolute neutrophil 
value per absolute lymphocyte value taken 
from blood count examination.

Statistical analysis 

Data were analyzed using SPSS 22 for 
windows. A p – value <  0.05 were considered 
statistically significant.  

RESULT

A total of 15 inpatient medical records 
were included in this study which were divided 
into 2 groups, first group with comorbid DM 
as many as 6 medical records and second 
group without comorbid DM as many as 9 
medical records. The sociodemographic, 
baseline clinical characteristic, duration of 
disease, length of stay, and surgery performed 
were shown in Table 1.

  
Characteristic

(N=9)
With DM

n(%)
Without DM

n(%)

Age (years, mean + SD) 50.33 + 9.54 33.56 + 17.78
Age (years)

<20 
21 – 30
31 – 40
41 – 50
>50

1 (16.7)
2 (33.4)
3 (50.1)

2 (22.2)
2 (22.2)
2 (22.2)
1 (11.1)
2 (22.2)

Sex
Male
Female

3 (50)
3 (50)

6 (66,7)
3 (33.3)

Length of stay
(days, mean + SD) 7.83 + 1.47 8.22 + 2.86

Tabel 1. Sociodemographic and clinical characteristic of participants  
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There was a significant difference in the 
neutrophil absolute count and blood glucose 
level between submandibular abscess patient 
with and without DM. The p value was <0.05. 
(Table 2)

There was a difference microbial etiology 
obtained from culture swab result between 
submandibular abscess with and without DM. 
(Table 3)

Chief complaint
Neck swelling
Dyspnea 

6 (100) 8 (88.9)
1 (11.1)

Duration of complaint 
(days, mean + SD) 

12 + 7.95 4.5 + 1.93

Odontogenic Infection 6 (100) 9 (100)

Spreading to other deep neck space 2 (33.3) 4 (44.4)

Surgical Treatment
Incision drainage

  tracheostomy + incision drainage
6 (100) 4 (44.4)

5 (55.6)

SD: Standard Deviation

Table 2.	 The comparison of blood profile between submandibular abscess patient with and without DM 
Blood profile With DM Without DM p - value

Leukocytes
 (103/µL, mean + SD) 16.35 + 6.69 18.49 + 2.62 0.488

Neutrophil
(103/µL, mean + SD) 9.97 + 4.55 15.47 + 2.77 0.012*

Lymphocytes 
(103/µL, mean + SD) 1.6 + 0.86 1.39 + 0.86 0.659

NLR (mean + SD) 7.65 + 4.92 16.53 + 11 0.058
Albumin (g/dL, mean + SD) 3.53 + 0.62 3.99 + 0.37 0.093
Blood Glucose Level 
(mg/dL, mean + SD)

334.67 + 48.87 106.33 + 18.4 <0.001*

SD: Santard Deviation, * Significant P Value

Table 3.	 Swab culture result
Microbe With DM Without DM

Pseudomonas aurigenosa (n,%) 1 (11.1)

Streptococcus sanguinis  (n,%) 2 (22.2)

Staphylococcus epidermidis (n,%) 2 (33.3) 3 (33.3)

Klebsiella Pneumoniae (n,%) 3 (50)

Staphylococcus aureus (n,%) 1 (16.7)
Streptococcus aginosus (n,%) 1 (11.1)

Streptococcus auregenosus (n,%) 1 (11.1)

Steril  (n,%) 1 (11.1)
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Antibiotic sensitivity test showed several 
antibiotics were sensitive to 1 type of microbe, 
therefore the result would not be presented 
with percentage.  

There was no significant difference in 
NLR between good response therapy and bad 
response therapy with p value >0.05. (Table 5) 

Table 4. Antibiotic sensitivity test result
Antibiotic With DM Without DM

Ciprofloxacin 3
Benzylpenicillin 1 2
Levofloxacin 1 2
Cefotaxim 2
Ceftriaxon 2 3

Clindamycin 1 5

Amikacin 2
Cefepime 1 1

Ceftazidime 1

Piperacillin 1

Aztreonam 1

Trimetophrim sulfamethoxazole 3 1

Meropenem 1

Gentamicin 4 3

Tigecycline 2
Oksilin 3 1
Amoxicillin clavulanate 1

Cefazoline 1
Eritromycin 1 1
Linezolid 1
Vankomycin 1
Ampicillin 2
Linkomycin 1

Table 5. The Comparison in NLR between good response and bad response 
NLR P - value

Good Response Bad Response

With DM 
(mean, + SD)

8.11+7.25 7.38+2.77 0.88a

Without DM
(Mean, + SD)

8.87+4.74 22.66+10.92 0.50b

SD: Standard Deviation, a Independent T- test between NLR and response to therapy in submandibular abscess 
with DM, b Mann – Whitney test between NLR and response to therapy in submandibular abscess without DM
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DISCUSSION

The age of submandibular abscess 
patients with DM in this study were between 
35-63 years, with mean age 50.33 + 9.54 
years. While, the age of submandibular 
abscess patient without DM were between 
8-58 years, with mean age 33.56 + 17.78 
years. This finding was similar with a study 
conducted by Das et al.5 which also found 
mean age patient with DM was higher. In 
our study, male to female ratio was different 
between patients with and without comorbid 
DM. In patients with comorbid DM male 
to female ratio was 1:1, while in patients 
without comorbid DM the male to female 
ratio was 2:1. No gender difference in patients 
with comorbid DM also found in Lin et al.18 
On the contrary, several studies found male 
subjects were much higher than female in 
both condition.19,20

Length of stay submandibular abscess 
with comorbid DM was shorter than without 
comorbid DM in our study. This result 
contradicted several studies that had found 
correlation between DM and length of stay. In 
addition to DM, several factors that influenced 
length of stay were age, revision surgery, 
another deep neck space involved, and blood 
sugar level.10,21 

Almost all of submandibular abscess 
patients in our study had neck swelling as 
a chief complaint, with shorter duration of 
complaint in submandibular abscess without 
comorbid DM subjects. Several studies also 
found neck swelling as a chief complaint in 
submandibular abscess.19, 20 There were some 
reason for longer duration of complaint in 
comorbid DM, including slower progressivity 
so most patients needed treatment for focal 
infection eradication and symptoms relief.  

All of our patients had odontogenic focal 
infection. Other study also found odontogenic 
as the source of infection.20,22 

Hyperglycemia in DM cause immune 
system dysfunction, reduced salivary 

production, alters saliva composition 
and reduced salivary pH. Besides, DM 
also heightened metabolic activity of oral 
microbiota that alters the natural equilibrium 
of dental biofilm. This condition lead to 
susceptibility to caries dentis, periodontal 
disease, oral mucosa lesion and infection.23,24 

It could be seen in Figure 1 that  the 
basement membrane in salivary gland 
diabetic patient is changed by microvascular 
damage, consequently boosting leakage of 
glucose from ductal cell that causes escalated 
salivary dan gingival crevicular glucose level. 
This surge leads to decreased fibroblastic 
activity causing intensification of plaque 
accumulation. The plaque metabolizes the 
salivary glucose to lactic acid as a result 
of which pH of saliva is decreased and an 
upsurge of acidophilic bacteria takes place. 
Long term and uncontrolled of glucose 
leakage into the saliva causing heightened 
metabolic activity of oral microbiota. This 
alters the natural equilibrium of dental biofilm 
and leads to dental decay and periodontal 
complications.24 The diagrammatic depiction 
is shown in Figure 1. 

Leukocyte count of submandibular  
abscess patient with DM were lower than 
those without DM in our study. This condition 
could be related to age where older age is 
associated with decreased leukocyte count. 
There are several causes for lower leukocyte 
count,  including changes in the bone marrow 
and its functioning, changes in the structure 
and function of hematopoietic stem cells 
which cause formation of new leukocyte less 
efficiently, and deterioration of the immune 
system related to age.25 Several literature 
found the association between NLR and age, 
blood glucose level, and HbA1c.16,26

The  mos t  common bac te r i a  in 
submandibular abscess cases with DM is  
Klebsiella pneumoniae. Klebsiella pneumoniae 
is a tissue-invasive and hypervirulent strains, 
possesses polysaccharide capsule for survival 
and immune evasion during infection. 
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The presence of a thick capsule at the cell 
surface protects Klebsiella pneumoniae 
from opsonization, phagocytosis, binding 
and internalization by macrophages, 
neutrophils, epithelial cells and dendritic 
cells.27 Patients with DM had alteration 
in the innate immune system response by 
monocytes through low TLR4 expression 
resulting in interference with the recognition 
of bacterial lipopolysaccharides. In addition, 
there was also a reduced response of TNFα 
accompanied by impaired downstream IL10 
signaling and decreased expression of CD163. 
The impaired monocyte function causes an 
immunosuppressive condition in DM patients 
so that it is easy to develop opportunistic 
infections caused by Klebsiella pneumoniae.28

In this study there were no significant 
association between NLR and therapeutic 
response, whereas several study found 
association between NLR and therapeutic 
response. Besides NLR, factors that influence 
the therapeutic response are smoking, 
expanding to other deep neck spaces, age and 
complication.12,19,29,30 

The difference in this study result 
between NLR and therapeutic response was 
caused by several reasons. First, CT-Scan was 
not performed routinely. The involvement 
of other deep neck spaces was determined 
by the presence of pus from aspiration 
puncture, so the real number of deep neck 
space involved could not be determined. 
Secondly, all of the submandibular abscess 
patients  had been given empirical antibiotic 
therapy, namely combination of ciprofloxacin 
and metronidazole. Based on antibiotic 
sensitivity test in submandibular abscess 
patients with DM, there were 3 samples 
sensitive to ciprofloxacin. This might be the 
reason for good response in diabetic patient 
even though 1 of the 3 sample had NLR value 
16.377. Thirdly, this study used secondary 
data from medical record, so there were some 
confounding factors which had not been 
evaluated such as HbA1c value and smoking.

In conclusion, NLR of submandibular 
abscess patients with DM was lower than 
without DM. A lower NLR in submandibular 
abscess patients with DM did not have 
better response to therapy. Lower NLR   in 
submandibular abscess patients without DM 
had a better therapeutic response, but it was 
not statistically significant. These results 
could provide an overview for submandibular 
abscess patients without DM that higher NLR 
value would increase the risk of longer length 
of stay in hospital.  
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